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Mr Martin Hestmark =
U S Environmental Protection Agency, Region VIII 2, =
ATTN Rocky Flats Project Manager, SHWM-FF Tz =
999 18th Street, Suite 500 -
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Mr Gary Baughman -7 ™,
Hazardous Waste Facihties Unit Leader =
Colorado Department of Health - i
G

4300 Cherry Creek Dnive South
Denver, Colorado 80222-1530

Gentlemen

This letter transmats your agencies comments and Rocky Flats Office’s (RFO) responses
to those comments on Draft Final Technical Memorandum (TM) No 3, Human Health
Risk Assessment, Walnut Creek Priority Drainage, Operable Unit (OU) No 6, Model
Description The DOE/RFO believes that your agencies comments have been fully
addressed and clanfied We also will be working closely with your staff so that the
document can be revised and approved 1n a tmely manner

This submuttal to your organizations 1s for your review and comment, and to resolve any
outstanding comments in order to finalize TM No 3 without any additional submattals
Therefore, DOE/RFO requests agency response on the comment/response transmittal by
November 29, 1993

Please contact Norma I Castaneda at 966-4226 1f you should have any questions on this
transinittal

Sincerely,

Hartman
ant Manager for Transition
vironmental Restoration

Enclosure
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EPA COMMENTS

{tem or Section Comment Resolution

10 General Comments A brief discussion of the potential contaminant sources at
1 OU 6 will be added

The conceptual model should include at least a bricf characterization of
the contaminant sources present at OU6 For instance, this section lacks
a discussion of whether any contaminants are likely to be present as
immiscible phases in the subsurface If contaminants are likely to be
present as dense nonaqueous phase hiquids, the scope of modeling cffort
will have to expanded to consider muluply pathways at each subsite,
prrticularly some that involve subcropping sandstones

10 The intent of Scction 20 General Conceptual Model of Operable Unit The exposure scenanios and cxposure pathways to be used

2 6, 1s to 1dentify and describe potential exposure scenarios for present and | at OU 6 arc delincated 1n Technmical Memorandum #2
future human receptors 1n OU6 The exposure pathways should be "Exposure Scenartos " Any changes duc to comment
updated as necessary to be consistent with Tech Memo 2 for QU6 resolution on technical memorandum #2 will automatically

apply to technical memorandum #3

20 The himitations, assumptions, and uncertainties associated with the use of | Because the objective of the modeling 1s to support the QU-

1 the ONED3 groundwater model at 0U6 have not been provided, as 6 Human Health Risk Assessment, and himited OU-6
required by the IAG The OU6 shallow groundwater system is a hydrogeologic and contaminant information 1s availible to
variably saturated heterogeneous, anisotropic, unconfined aquifer of support a complex two- or three-dimensional numencal
limited extent Most of the various contaminant sources at QU6 are modecling approach, a conservative analytical modeling

unhikely to fully penetrate the aquifer Application of the model ONED3 | approach was selected for groundwater fate and transpornt
to the shullow groundwater system at OUG will violute most of ONED3' | modchng at OU-6  Thus 1s appropriate beenuse the degree
underlying assumptions, as hsted 1n the ONED3 model documentation of model complexity need only be sufficient to provide
(Bejin and van der Heyyde 1993) The model assumes conservatine (1 ¢ relatively higher) estimates of
contaminant mass loading to Walnut Creek than would be
simulated by, a more complex model

(4936 362 113 8°°) (Comments 1) (11/11/93 2 22pm) Sheet 1 of 19




Item or Section

Resolution

Comment

. A uniformly porous confined aquifer

. A homogenous and 1sotropic aquifer with respect to its
hydraulic and transport charactenstics

. A semi-infinite aquifer 1n extent (1n the positive x-direction) of
constant thickness

. A source fully penetrates the aquifer

. A fully saturated groundwater flow regime

. One-dimensional, steady-state, untform, regional flow away
from the source

. The density and viscosity of the solute in the source and in the
aquifer are identical and do not change with time

. No solute advection of dispersion into or out of the confining
layers

The OU6 model description must list the model's underlying
assumptions and discuss how violating the assumptions will affect the
model results, show how uncertainty will be accounted for, and provide
a justification for selection this model for risk assessment purposes
despite the disparity between assumed and actual conditions

ONLD3 was selected as the model code based on critena
specified ir TM-3  ONED3 1s similar to other analytical
transport models in its governing equations and underlying
assumptions and in its limitations In general, limitations
imposed by the underlying assumptions can be addressed
by making conservative assumptions 1n the application of
the model to OU-6, thus reducing the importance of model
uncertainties with respect to nisk assessment needs

The following discussions address the model assumptions
histed 1n comment 1 1

A _umiformly_porous confined aquifer - The prumn
limitation of this assumption 1s that 1t imphies aquifer
thickness 1s constant a condition not necessarily true in all
cases for an unconfined aquifer However, for the purpose
of this study, steady-state conditions will be assumed for
the OU-6 groundwater flow systems Under steady-state
conditions with no aquifer stresses (1 ¢, no pumping)
unconfined aquifers also have constant thickness and, thus,
the assumption of confined conditions is not a limitation

(4036 362 113 821) (Comments 1) (11/11/93 7 22pm)
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In reahty at OU-6, the groundwater flow systems are
probably highly transient varying substantially in thickness
during the vear in response to local recharge events in
some cascs possibly even becoming unsaturated at times
However contaminant movement through the transient OU-
6 systems 1s probably slower than would occur 1f the flow
systems were steady-state and of constant thickness cqual to
the average of the variable thicknesses  Thercfore the
ONFD3 model which will assume steady-state conditions
and no aquifer stresses should result in conservative (1 ¢
faster) estimates of contaminant movement rclative to actu 1!
condiions Moreover, when converting ONED3 simulated
concentrations to mass loading rates at discharge points

along Walnut Creek a conservatively high value of
groundwater flow rate will be applied to result 1n
conservative estimates of loading

A homogeneous and 1sotropic aguifer with respect to_its
hydraulic and transport characteristics - Linited data {rom
the Phase I investigation are available for OU-6 to
characterize aquifer heterogeneity and anisotropy Thus
conservative values for hydraulic conductivity, effective
porosity, dispersion coefficient, and sail bulk density will
be apphed to result in conservative model simulation
results

A semi-infinite aquifer 1n extent (in the positive x-direction)
of constant thickness -The OU-6 model simulations will
conservatively assume steady-state conditions, no aquifer
stresses (e g pumping), and homogeneous conditions

(4036 362 113-821) (Comments 1) (11/11/93 2 26pm)

Sheet 3 of 19




Item or Section Comment Resolution

Under steady-state conditions with no aquifer stresses (1 ¢,
no pumping) unconfined aquifers also have constant
thickness  Therefore model boundary influences will be
neghgible 1n the OU-6 modeling, and will not adversely
affect the conservative nature of the model results

A source tully penetrates the aquifer - For the purposes ol
modcling 1dentified groundwater contamination arcas will
be used as the contamination source areas The identified

groundwater contimination arcas will be assumed to oatend
throughout the entire thickness of the saturated zone (1¢
fully penetrating) at the measured concentrations and to
exist throughout the entire simulation period This will
result in conscrvative esimates of contaminant loding to

Walnut Creek

A fully saturated groundwater flow regime - In reality in
some cases, portions of the OU-6 flow systems may
become partially saturated during dry times of year
Because contaminant migration rates are higher under fully
saturated conditions than under partially saturated
conditions other things being equal, the assumption of {ully
saturated conditions 1n the ONED3 model will result in
conservative estimates of contaminant migration

One-dimensional, steady-state, uniform, regional flow away
from the source - The assumption of these conditions is
conscrvative 1n that 1t maximizes contaminant migration
rates from source areas to discharge points along the creek
Use of two- or three dimensional flow, or transient
conditions would hikelv result 1n slower (less conservative)
stmulated transport rates

(4036-362 113 821) (Comments 1) (11/11/93 2 26pm) Sheet 4 of 19
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The density_and viscosity of the solute 1n the source and in
the aquifer are 1dentical and do not change with time -
Based on the low concentrations of contaminants detected
in groundwater to date (1 e, the low pg/l range) affects
due to density or viscosity differences between the solute
and water are not of concern This assumption 1s
rcasonable for OU 6 conditions

No solute_advection or dispersion 1nto or out of the
confining layers - As discussed in TM-3, commingling of
contaminant plumes from different source areas along
complex flow paths 1s not believed to be prevalent at OU 6
Therefore advection and dispersion of solute into a model
domain from a source outside of the model 1s not a
Advection/dispersion of solutc to
above the water table or into the claystone bedrock 1s
unlikely  Advection and dispersion of solute out of the
model domain would tend to reduce contaminant

substantiid concern

concenti thons sunulated at the ercek Hherclore the
assumption of no advection or dispersion out of the model
1S conscrvative

bedrock

Contaminants will not migrate ss/cs

20

The TAG requires that the model description include a summary of the
data o be used with the model  The only informalion provided 1s the
parameter values and ranges given in Table 3-1 This table consists of
tentbook values  Table 3-1 should be replaced with tables that
summarnize field-derived or locally representative values of hydraulic
conductivity, effective porosity and bulk density if they are available If
not, 1t should be explained where these parameters will be obtained and
why they will be adequately representative of site conditions The QU6
model description gives no information on how the contaminant source
terms will be configured in time and space and how this information
will be mput into ONED3 This information 1s critical to the model
description and should be briefly explained here

Table 3 | states that parameter values for groundwter
modcling will be based on literature values and site-speeific
OU-6 and OU 2 datn Where QU-6 data arc avmilable from
the RTI/RI investigation they will be used to specily or
Where appropnate OU 2 data
will also be used to supplement the OU-6 data Literature
values will be used for certain chemical-specific parameters
(e g octanol-water coefficient degradation half-life) and
where site-specific data are unavailable or highly uncertain

develop model parameters

(4036 362 113 821) (Comments 1) (11/11/93 3 23pm)
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Finally, an adequate description of the model should show locations and
distances of groundwater pathlines, discharge points to surface water or
human receptors, and the length of time the simulations will be run

The draft version of TM-3 did not contain specific model
details stch as contaminant source term configurations
groundwater pathlines, discharge points to surface water or
human receptors and the length of time the simulations witl
be run because compilation and analy sis of data from the
RTI/RI investigation is ongoing and had not progressed to
the point where model details could be included A map
showing source arcas potential groundwater flow and
contaminint migration pathlines and discharge points to
surface water and potential human receptors will be
prepared  If the necessary data are available in ime this
map will be included in the inal version of TM 3 If not 1t
will be submutted scparately to EPA when completed A
detailed description of all modeling procedures input
parameters and conditions, and results will be included 1n
the OU-6 RFI/RI Report

ONED3's governing equations and 1nitial and boundary conditions
should be presented 1n this document or specific references provided
The governing equations and mmitial and boundary conditions constitute
the mathematical framework of a model and are an integral part of the
mode! descnption  This information 1s necessary for model evaluation

ONED3 s goverming equations and underlying assumptions
arc described in the model documentation (Belgin M S
1989 SOLUTI" A Program of Analytical Models for
Solute Transport in Ground Water International Ground
Water Modeling Center, Colorado School of Mines Golden
Colorado) A copy of the model documentation has been
provided to FP'A tor review

(4036-367 113 821) (Comments 1) (11/11/93 3 17pm)
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+ Section 321,
Page 3-3 Paragraph
!

The text states "ava lable site-specific data and fate and transport
parameters, source areas, and hydrogeologic conditions will be integrated
using ONED3 to simulate the fate and transport of dissolved-phase
contaminants 1n the saturated zone from source areas through the
alluvium and colluvium, to discharge points along Walnut Creek "

This statement appears to discount the possibility that contaminants can
move from alluvium and colluvium into subcropping sandstones and
then discharge into Walnut Creek This situation appears to exist in
nearby portions of OU-2 1n hydrogeologic setings similar to portions of
QU6  This situation must cither be accounted for or justification
provided for concluding that the bedrock pathways can be neglected
without jeopardizing the utility of the model results In addition, the
sources of the site-specific data on fate and transport parameters sourcc
arvas and hydrogeologic conditions should be provided A summary of
these data would be useful in this document

The hydrogeology of OU-6 differs substantially from that
observed at OU-2 Based on the available OU-6
hydrogeologic data subcropping Arapahoe No 1
Sandstone, which underhies portions of the alluvium and
colluvium gt QU-2, does not appesar to be present at OU-6
Based on available data, the shallow groundwater system at
QU-6 appears to consist of areas of saturated alluvium and
or colluvium overlying claystone bedrock Data collected
for OU-2 indicates that claystone, tn general has low
permeability there, therefore, potential migration of
contamsnation through subcropping sandstone or claystone
bedrock pathways does not appear to be of concern at OU-
6

5 Section3 21
Pages 3-3 paragraph
’

<

The text states "contaminant fate and transport will also be evaluated
using water balance and chemical mass balance analyses as a check for
the reasonableness of the ONEDS3 results " The sources and validity of
data for each component of the water and mass balance should be
discussed

The results of the ONED3 model will be simulated
concentrations ol contaminants at the points where
groundwater discharges to Walnut Creek  In order to
estimate contaminant mass loading this assumption 1s not a
sigmficant imitation to the creek which 1s the input
parameter required for the surface water model estimates of
groundwa‘er discharge rates will be necessary (1¢ the
contanunant mass Joading = the contaminant concentration
multiplied by the discharge rate) The water balance
analysis referred to in TM-3 will be used to estimate
groundwater discharge rates The discussion of chemical
mass balance anal ses will be removed from the final
version of TM-3

(4036-362 113 821) (Comments 1) (11/11/93 3 20pm)
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30 The surface water model description lacks a clear definition of the model
1 mputs The text only states "model inputs will be a time series of
precipitation and groundwaler seep flows/loads” and "the time step 1s
anticipated to be daily, or possibly smaller as appropnate to describe
rainfall/runoff and erosional processes * The OU6 model description
should indicate how data will be input into the model and includc a
discussion of the dala sources and ime step(s) to be used, and the types
and recurrence intervals of storm events that will be simulated [t

should also discuss how seepage and base flow will be determined and
input

HSPF9 inputs will be sequential imes sernies of
meteorological data, including precipitation, air and dew
point lempcratures, solar radiation, wind speed, and
evaporation Except for the evaporation times series, the
time scrics are obtained from Rocky Flats Plant
mctcorological tower as 15 minute readings and
appropriately aggregated to a 1 hour interval by summing
or averaging the 15 minute readings The evaporation time
series 1s developed from the other series mentioned using
uggregated daily valuces as input The resulting daily
evaporation values are then disaggregated 1o obtaimn hourly
valucs It was nccessary 1o use daily values to develop the
evaporation time series as the calibration critena against
which the series was developed has o dutly resolution

A 1 hour nput (simulation) time step was chosen so that
the effects of temporally short, but relatively intense
meteorological cvents will not be obscured as may occur f
the meteorological conditions were considered on a mean
daily basis Output can be obtained at any aggregation of
the simulation interval Daily summarnies will be used as |
hour to 1 hour comparnisons of simulated versus observed
values requires extremely detailed boundary condition
development and determination of localized vanations that
are beyond the scope of this project Further, though 1t
would be possible to attempt flow calibration at this time
scale, there are no water quality data available at this time
resolution for use 1n such a model calibration Given that
the water quality data are point readings, daily summaries
of simulation are the preferred method

(4036-362 113-821) (Comments 1) (11/11/93 2 22pm)
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The simulation time frame to be used 1s July 1, 1989 to
June 30, 1993 This time frame was selected as 1t
encompasses the period where flow and water quahity data
1s available 1n sufficient quantity and quality for use in
model cahbration The four years meteorological data
averages are considered typical for this region and include
an event with a greater than ten year recurrence interval
Simulating specific recurrence intervals are not 1n the scope
of this project

Seepage and baseflow are to be added to the model as
sequential time series  The seepage time series 1s a
"boundary condition” that may be modified during the
cahbration process Initial estimates of seepage will be
oblained from a sitewrde groundwater flow model that s
currently under development and modified during model
calibration 1f necessary Baseflow data 1s a boundary time
series that 1s available from pond operation records and
flow recording instrumentation

30 The model description must specify what data will be used with the

2 model and the sources from which 1t will be obtained Table 3-2 should
include available field-denved values for the model parameters as well
as the contamination 1nput values and other boundary conditions or show
where adequately representative values for these parameters will be

The summanzing of file-derived values 1s part of the actual
modeling process and should not be undertaken until model
development 1s complete This development process
requires knowledge of the chemicals of concern to be
simulated before initial and boundary conditions can be

for where they can be obtained

obtained addressed and field derived values selected It 1s
inappropriate at this stage to determine field-derived values
for the model parameters
3 The major contaminant transport and hydrologic equations used by the HSPF 1s a comprehensive watershed level/water quality

model should be presented 1n this report or specific references provided

model that incorporates several decades of prior
hydrologic/water quality research The underlying
mathematical equations are contained tn numerous
references and are not assembled together 1n any one
document The final TM will provide more extensive
discussion of the underlying theory

(4036-362 113 821) (Comments 1) (11/11/93 2 22pm}
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4

3

Section 33 1,

Page 3-6, Paragraph

The flow routing technique used with HSPF9 assumes complete mixing
in all surface impoundments However, if larger lakes or reservoirs with
scasonal stratification are being simulated with HSPF9, then this model
would not accurately handle pollutant fate and transport mechanisms
Therefore, this model should only be used for portions of watershed that
do not contain stratified impoundments

Rocky Flats Plant's reservorrs are assumed to be fully
mixed based on their depth and turnover ratios

5

Fuble 3-2

The parutioning coefficient between dissolved and suspended states
(KDJ) 1s listed as having no units  If defined like other commonly used
partitioning coefficients, this should have actual units Actual units
should be listed on this table, or this parameter should be more
explicitly defined

The listing of partiioning cocfficient KDJ with no units
and a range of 0-1 1s in error  KDJ 1s the distribution
cocfficient for the constituent between the dissolved state
and adsorbed state (suspended and/or bed sediment
associated) The units are in liters/mg with a minimum
value of 1 x 10" and no maximum value

6

Table 3-2

The partiioning coefficient (KDJ) has a range of values listed as "0-1"
However, many contaminants exhibit ratios between dissolved and
suspended states that would be much greater than 1 Either this software
1s incapable of handling partitioning of many contaminants or this range
1s incorrectly histed Therefore, erther the table listing should be
corrected, or the parameter defimtion should be explicitly stated, or the
model has a very limited range of usage that excludes many organic
contaminants

The hsting of partitioning coefficient KDJ with no units
and a range of 0-1 1s 1n error  KDJ 1s the distribution
coefficient for the constituent between the dissolved state
and adsorbed state (suspended and/or bed sediment
associated) The units are in liters/mg with a minimum
value of 1 x 10" and no maximum value

(4036-362 113-821) (Comments 1) (1171193 2 22pm)
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40 1 Section
351, Pages 3-13
and 3-14

The Box Model 1s proposed to calculate contaminant concentrations
under the following two scenanos (1) the transport of volatile organic
compounds into a bulding and (2) the transport of particulate matter to
on-site receptors

The Box Model may not be the most appropniate choice for either
scenario  In scenario number 1, the Box Model may not accurately
estimate concentrations for an enclosure such as a building Under these
conditions 1t may be difficult to accurately estimate the mecan wind
speed, a critical mathematical parameter in the Box Model

In scenario number 2, other models such as the Industrial Source
Complex Short Term (ISCST) may yield more accurate esiimates than
the Box Model This 1s especially true if the distance from the emission
source (the contaminated soil) and the receptors exceeds 100 meters

The text did not, but should, list the precise algorithm used for the Box
Model since several vaniations exist The text should also include a
mathematical justification for these algonthms

Both of the scenarios cited in this comment are for
receplors immediately above or on the areas of
contamination of concern The use of ISCST or other
typically approved EPA models is not appropnate for
estimating the smpacts for receptors located within 100
meters of an emussion source since predicted 1mpacts tend
to increase unreahistically as a result of forcing the
interpolation of values for the internal dispersion parameters
ot inippropriately small distances  For this reason the [SC
model typically ignores estimates of impact contributions
from emission sources on receptors less than 100 meters
away The distance between emission sources and on-site
receptors for the OU 6 modeling 1s much less than 100
meters which precludes the use of EPA-approved Gaussian
models

The Box Model 1s typically used to estimate on-site air
quality impacts only where receptors are located within the
immediate areas of the emissions source The Box Model
estimates impacts by the use of one basic equation that
estimates a concentration within a volume centered directly
above the emission source of interest that 1s a function of
wind speed, emission rate and the physical dimensions of
the volume This equation 1s

(4036-362 113 821) (Comments 1) (11/11/93 2 22pm)
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C, = E /UA

where

C, - concentration of chemical component 1, in grams per
cubic meter

E, - emission rate of chemical component 1 1n grams per
second

U - wind velocity through the volume, 1n meters per second
A - cross-sectional area of the volume, in square meters

This cquation 1s widcly published and has been accepted
for use by EPA for near-source impacts One citation of
this cquation can be found on page 88 of Volume If -
Estimation of Baseline Air Emissions at Superfund Sites of
the Air/Superfund National Technical Guidance Study
Series EPA-450/1-89-002a For the building scenario the
box model cquation will be modified by using an
appropriate value of the passive air exchange rate within the
butlding to estimate a volumetric flow rate that 1s
substituted for the product of the U x A term 1n the
denominator

(4036-362 113 82}) (Comments 1) (11/11/93 2 22pm)
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2 Secuion 351,
Pages 3-13 and 3-14

The Fugitive Dust Mode! (FDM) 1s proposed to calculate contaminant
concentrations of particulate matter to off-site receptors The FDM i1s a
widely used model to derive exposure point concentrations However,
due to the complex algonithms used, the FDM 1s not as efficient as other
models This 1s particularly true when multiple contaminant sources are
involved, which 1s possible 1n the present modeling It can take days to

complete one computer run  Also, EPA 1n Region 8 prefers the use of
the 1SCS1 model

As described 1n the technical memorandum for the model
description FDM has an improved algonthm for
gravitational scttling and deposition as compared to the
ISCST and 1s more suited for treatment of fugitive dust
emission sources Validation studies for FDM have
indicated that modeled particulate concentrations from
fugitive dust sources agree much more significantly with
concurrently monitored particulate concentrations than 15C
These studies, conducted by TRC (EPA, 1989), concluded
that FDM 1s a more suitable model for predicting
particulate impacts from fugitive dust emussion sources than
from other available, EPA-approved models such as 15C on
the basis of the following reasons

* Lxisting 1SC model slgorithms produce physically
unrealistic estimates of impacts

* The virtual point source approach in ISCLT2 cannot
handle complen source/receptor gcomelrices

In addition FDM has been improved to incorporate an
integrated hine source algorithm Recent work has been
conducted to revise the ISCST model so that 1t 1s more
appropriate for modcling fugitive dust impacts from large
surface coal munes One of the revisions includes changing
the deposition algorithm 1n ISCST so that 1t 1s more
consistent with the technique used in FDM

(4036-362 113 821) (Comments 1) (11/11/93 2 22pm)
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The statement that execution time for FDM can be
mordinatcly long 1s true under certain scenarios when
hourly meteorological data 1s used with numerous sources
with several particle sizes and corresponding gravitational
sctthing velocities and a receptor gnid containing a large
number of receptors However, if ISCST were used with
the same data input configuration, its execution time would
also bc long since spceifying several particle sizc calcgorics
and setthng velocities effectively increases the execution
tlime 1n proportion to the average number of particic size
categories used for each source In the OU-6 air modeling
study, the number of reeeptors will be small (probably ten
or less) and will be executed in a long-term modc with a
joint frequency distribution, rather than hourly
mecteorological data Recent experience with executing
FDM for OU-2, a modeling scenario with a similar number
of sources and receptors indicated reasonable execution
times

3 Section 35,
Pages 3-13 through
3-16

It 1s unclear 1f the modeled concentrations are calculated from the

cumulative cffects of all the defined sources

This document may

calculate contaminant concentrations tndividually from the sources [he
contaminant concentrations should be calculated from the aggregate
effect of all the defined sources Also, the OU6 model description did
not, but should clearly define all input terms used for the Box and FDM

models

The modeling of particulate (radionuclide) impacts at off-
site receptors at the penimeter of OU-6 will be purformed
by dividing the entire arca of OU-6 into arcas representative
of a specific radionuchide soil concentration and estimating
the cumulative impact of wind erosion from all these
separate area sources Thus, ambient radionuchde modehing
at the off-site receptors will consider the cumulative

impacts from all radionuclide-bearing surficial soils on OU
6

(4036 367 113 821) (Comments 1) (11/11/93 2 22pm)
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On-site ambient radionuchde 1mpacts from QU-6 will be
modeled by designating an area that conservatively
represents observed surficial so1l concentrations of
radionuciides The radionuchde soil concentration used for
this representative location will be obtained from estimating
the reasonable maximum exposure (RME) of all surficial
soil radionuchde concentrations sampled on OU-6 The
size of the arca will correspond to an average size of onc of
the areas designated in the off-site particulate (radionuchde)
modeling A similar approach will be used for estimating
VOC concentrations within an on-site building RME
values of sub-surface soil and groundwater VOC
concentrations will be used to estimate an ambient VOC
impact within an on-site building, located on OU-6 Using
a RME value (95% percentile value of the mean of a data
set) will provide & conservative estimate of potential VOC
impacts within an on-site building that could be located
anywhere within OU-6

The basis of the data used as inputs for the air models
mostly will be from recent OU-6 soil sampling and

groundw ater monitoring programs performed 1n anticipation
of the OU-6 RFI/RI report These data will include

. Surficial soil sampling for metals, radionuclides,
semi-volatiles and volatile organic compounds from all the
IHSS's located within OU-6, surficial soi1l charactenistics
and concentrations will be estimated from these sampling
data for the ambient radionuchide modeling

(4036-362 113 821) (Comments 1) {11/11/93 2 22pm)
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Comment

Resolution

. Groundwater concentration data gathered from the
recently installed eleven monitoring wells on OU-6 for
melals, radionuchdes, semi-volatiles and volatile organic
compounds  Groundwater concentrations from these data
will be used to provide estimates of liquid-phase
concentrations for the on-site building modeling

. Sub-surface soil concentration data for the on-site
building modeling will be obtained from soil boring
sampling conducted at locations near the surficial soil
sampling locations on the OU-6 [HSS's

Compansons of the modeled off-site ambient radionuclide
1mpacts to concurrently monitored RAAMP (1 ¢, duning the
1992 meteorological momitoring year consistent with the
tme frame of the meteorological data set used in the FDM
modehng) data will be performed as a reality check
Meteorological data for the FDM modeling will be from the
61m tower 1n the west buffer zone, located on the west side
of the Rocky Flats Plant, for the calendar year, 1992 Data
from the ten meter level will be merged with concurrent
mixing height data from Stapleton International Airport
Stability class will be determined from sigma theta and
wind speed measurements obtained from West Buller Zone
database Meteorological data from this site 1s deemed
representative of conditions 1n the vicimity of OU-6 and
meet EPA quahity control and quality assurance cntena

(4036-362 113-821) (Comments 1) (11/1193  22pm)
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Item or Section

Comment

Resolution

Justification The hydrologic conditions of the colluvium violate almost
every assumption the model depends upon umiformly porous, confined
aquifer, homogeneous, 1sotropic, uniformly porous, confined aquifer,
homogeneous, 1sotropic, constant thickness, fully saturated, no
density/viscosity differences between source and aquifer, no solute
advection or dispersion nto or out of the confined aquifer The text should
discuss why these assumptions can be 1ignored ONED3 gives
concentration as output, the water balance 1t totally wrrelevant to the model
Is the use of this model entirely theoretical or will some of the results be
compared to data?

In the second paragraph, page 3-3-, 1t 15 stated that a water balance and
chemical mass balance will be performed to check the reasonableness of the
model results It 1s not clear that the water balance 1s part of the
conceptual model rather than a check on model output There 1s no
discussion on how the water balance will be done What wall be included?
Very little field data exists for inflow and outflow, the methods used to
estimate these flows differ in their complexaty and accuracy What will be
done to check the reasonableness of the water balance estimate? The
method to be used for the chemical mass balance 1s not discussed either
What assumptions and data will be used to calculate the mass balance?

General On the surface the selected air models will probably be acceptable for the
Comment OU6 area, however, the mput data should be momtored carefully
Section 3 2 1 The choice of ONED3 as a contamunant transport model needs more Please see the resolution to EPA’s comment (see page 1

of 19, Section 2 0 1) See also the resolution to EPA’s
comment, page 7 of 19, 5 0, Section 2 2 1, page 3 3,

paragraph 2

(4036-362 113-821) (Comments 1) (12/09/93 12 16pm)
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Comment

Resolution

Section 352

The Model Selection Criteria Evaluation, Selection Criteria 3 and 4 page 3-
16 states, " the FDM model has undergone considerable validation and
venfication * While there has been a considerable amount of work done on
and with the FDM model, neither the reviewer, nor the Air Pollution
Control Division (APCD) staff, 1s aware that the model has been validated
The FDM 15 usable when applied to small arcas of relatively flat terrain but

docs have problems with complex terrain  If the FDM 1s used, the 1991
updale version should be used

Since the FDM 1s on the EPA Bulletin Board for use as a
public domain air quality model, 1t has been used in
numcrous regulatory apphications and considerable study
had been performed demonstrating its better agreement
with monitored data as compared to other EPA-approved
models such as ISCST, we had assumed that EPA had
acceptcd FDM as a validated model However within
the himited arca around OU 6 that DM wall be apphied
we believe that it 1s the appropriate choice for modeling
fugitive dust emission impacts at off-site receptors that
are located within a rclatively flat terrain area In
addition, ongoing studies have been performed to further
improve FDM  Eventually, the superior deposition
algorithm found 1n FDM will be incorporated into an
improved version of [SCST that will be distributed for
public use in the future, but not soon enough for the OU-
6 modehing The most recent 1993 version of FDM
available on the EPA Bulletin Board will be used for
OU-6 modeling

Section 3 6

Under the Summary of Parameter Values on page 3-17 1s a discussion of
the meteorological data to be used The "met” data from the site 1f
validated, however, consideration should be given to working 1n the data
collected by APCD's three sites on the perimeter of the plant The data for
these sites has been provided to the Plant and additional copies are
available if requested from APCD The data from 1992 would be better for
use 1n the model than 1991, although either would be acceptable

The 1992 meteorological data set from the West Buffer
Zone, located on the west side of the Rocky Flats Plant,
has been compiled, validated and formatted for use as a
modeling data set  Although, minor short-term variations
in wind floew patterns may exist between the West Buffer
Zonc and the three APCD sites cited 1n the above
comment, 1t 1s doubtful that significant differences in
long-term (annual) average ambient concentrations at the
off sile receptors and in representation of conditions
around OU-6 would result trom using the different data
sets  The use of multiple meteorological data sets to
model 1mpacts from OU-6 to the relatively close location
of the off-site receptors 1s not warranted

(406-362 113 821) (Comments 1) (11/11/93 2 22pm)
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abte 3 I~ the rable effective porosity and bulk density are histed but they are not ONLD3 requires mput of a pore velocity value Pore
used 1n ONED3, what model will they be used in? velocity for ONED3 1s equivalent to effective porosity
Bulk density 1s used to calculate retardation factor from
the distribution coefficient, Kd Retardation factor 1s an
input to ONED3

Table 34 Ia this table under "Source” the document states, RFP Site Environmental At the time that this technical memorandum was being
Report for 1990 (EG&G 1991a)" would be used for "Joint frequency prepared, the West Buffer Zone meteorological data for
distnbution of stability class, wind speed and direction” There should be a | 1992 was not yet available This data will be used for
later report which would be better the OU-6 modeling and the joint frequency distribution

of stability class wind speed and direction presented in
the OU-6 RFI/RI report will also be based on the West
Buffer Zone data set

(4036362 113-821) (Comments 1) (11/11/93 2 22pm) Sheet 19 of 19
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QU 6 Technical Memorandum #3 MODEL W
October 29, 1993

Generally speaking, the OU 6 model description falls short
of the Interagency Agreement (IAG) requirements for model
descraption. This tech memo needs to show that the model chosen
is appropriate for use in estimating exposure concentrations for
risk agsessment. As such, it must include a summary of sources
and types of data that will be used with the models, and the
limitations, assumptions, and uncertainties of the proposed model
insofaxr as they may affect the useability of results in risk
assessment. The OU6 model description should indicate (through
the data summary) how model inputs representative gf ite E
conditions will be obtained, Specific instances where the OU
model description fails to provide this information for
groundwater, surface water, and air models are addresTed in the

following general and specific comments. !
!
(
|
!

1.0 CONCEPTUAL MODEL .
Genexal Comments [
1. The conceptual model should include at least a brief
characterization of the comtaminant sources present at OU6. For
instance, this section lacks a discussion of whetherxr any
contaminants are likely to be present as jmmiscible phases in the
subgurface, Jor w. évidence is avallable to discount thisy
possibility. f contaminants are likely to be p ense
nonagqueow se liquids, the scope of the modeling effort wi}l

have to be expanded to consider multiple pathways at each
subsite, particularly some that involve subcropping sandstones

2. The intent of Section 2.0, Genexal Conceptual Model of |
Operable Unit 6, is to identify and describe potential exposure
scenarios for present and future human receptors in OU6. The
exposure pathways should be updated as necessary to be consistent
with tech memo 2 for OUS. |

2.0 GROUNDWATER MODEL |
General Comments

1 The limitataions, assumptions, and uncertainties associated
with the use of the ONED3 groundwater model at OU6 have not been
provaided, as required by the IAG The 0Ué shallow groundwater
system 18 a variably saturated, heterogeneous, anisotropic,
unconfined agquifer of limited extent. Most of the various
contaminant sources at OU6 are unlikely to fully penetrate the
aquifer., Applacation of the model ONED3 to the shallow
groundwater system at QU6 will violate most of ONED3's underlying
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aspumptions, as listed in the ONED3 model documentation. The
model assumes:

A uniformly porous confined aquifer

A homogenous and isotropic aquifer with respect to its
hydraulic and transport characteristics

A semi-infinite aguifer in exteant (in the positive x-
direction) of constant thickness

. A source fully penetrates the aquifer
] . A fully saturated groundwater flow regime

l - One-dimensional, steady-state, uniform, regional flow
' away from the source,

The density and viscosity of the solute in the source
and in the aquifer are identical and 4o not change with
time

. No solute advection or dispersion into oxr out of the
| confining layers

The OU6 model description must list the model's underlying
agssumptions, discuss how violating the assumptions will affect
the model results, show how uncertainty will be accounted for,
and provide a justification for selecting this model for risk’
assessment purposes despite tha disparity between assumed and
actual conditions.

2. The IAG requires that the model description include a
summary of the data to be used with the model. The only
information provided is the parameter values and ranges in Table
3-1. This table consists of textbook values. Table 3-1 should
be replaced with tables that sumnarize field-derived or locally
representative values of hydraulic comnductivity, effective
porosity, and bulk density, if they are avallable. If not, it
should be explained where these parameters will be obtained and
why they will be adequately representative of site conditions.

The OU6 model description gives no information on how the
contaminant source terms will be conflgured in time and space and
how this information will be input into ONED3. Thas anformation
is critical to the model description and should be briefly
explained here.

Finally, an adequate descraiption of the model should show
locations and distances of groundwater pathlines, dischaxge
points to surface water or human receptors, and the length of
time the gimulations will be run.
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3 ONED3's governing equations and initial and boundary
conditions should be presented in this document or specific
references provided. The governing equations and initial and
boundary conditions constitute the mathematical framework of a
model and are an integral part of the model descraption. This
information 18 necessary for model evaluation.

{fic C
4. Sectaon 3.2.1. Page 3-3, Paraqraph 1: The text states
*available site-specific data and fate and transport parameters,
source areas, and hydrogeologic conditions will be integrated
usang ONED3 to simulate the fate and transport of dissolved-phase

contamainants in the saturated zone from source axeas through the
alliuvaum and colluvaum, to discharge points along Walnut Creek."

This statement appears to discount the possibility that
contaminants can move from alluvium and colluvium into
subcropping sandstones and then discharge into Walnut Creek
This situation exists in nearby portions of OU2 im hydrogeologic
settings similar to portioms of OU6. This saituation must either
be accounted for or a justification provided for concluding that
the bedrock pathways can be neglected without jeopardizing the
utility of the model results. In addition, the sources of the
site-specific data on fate and trangport parameters, source
areas, and hydrogeologic conditions should be provided. A
summary of these data would be useful in this document.

5. Section 3.2,1. Page 3-3, Paragraph 2: The text states
"contaminant fate and transport will also be evaluated using
water balance and chemical mass balance analyses as a check for
the reasonableness of the ONED3 results.” The sources and
validity of data for each component of the water and mass balance
should be discussed.

3.0 SURFACE WATER MODEL
General Commenta

1. The surface water model description lacks a clear definition
of the model inputs. The text only states "model inputs will be
a time series of precipitation and groundwater seep flows/loads"
and "the time step is anticipated to be daily, or possibly
smaller as appropriate to describe rainfall/runoff and erosional
processes." The OU6 model description should indicate how data
will be input into the model and anclude a discussion of the data
sources and time step(s) to be used, and the types and recurrence
intervals of storm events to be simulated. It should also
discuss how seepage and base flow will be determined and input.

2, The model description must specify what data will be used
with the model and the sources from which it will be obtained.
Table 3-2 appears to list value ranges that can be input to the
model for each model parameter but does not indicate values that
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reflect actual site conditions at OU6. Table 3-2 ghould include
available field-derived values for the model parameters as well
as the contamination input values and other boundary conditions
or show where adequately representative values for these
parameters will be obtained.

3. The major contaminant transport and hydrologic equations
used by the model should be presented in this report or specific
references provided for where they can be obtained.

Specific Commepts

4. Section 3.3.1. Page 3-6, Paragraph 3: The flow routing
technique used with HSPF9 assumes complete mixing in all surface
impoundments. However, if larger lakes or reservoirs with J
seasonal stratification are being simulated with HSPF9, then this
model would not accurately handle pollutant fate and transport
mechanisms. Therefore, this model should only be used for
portions of watersheds that do not contain stratified
impoundments.

5. Table 3-2: The partitioning coefficient between dissolved
and suspended atates (KDJ) is listed ag havaing no units. If
defined like other commonly used partitioning coefficients, this
should have actual units. Actual units should be listed on this
table, or this parameter should be more explicitly defined.

6. Table 3-2. The partitioning coefficient (XDJ) has a range
of values listed as "0-1*. However, many contaminants exhibit
ratios between dissolved and suspended states that would be much
greater than 1. Eithex this software is incapable of handling
partitioning of many contaminants or this range is incorrectly
listed. Therefore, either the table listing should be corrected,
or the parameter definition should be explicitly stated, or the
model has a very limited range of usage that excludes may organic
contaminants.

4.0 AIR TRANSPORT AND DISPERSION MODELS
Specific Comments
1. Section 3.5.1, Pageg 3-13 and 3-14. The Box Model is

proposed to calculate contaminant concentrations under the
following two scenarios: (1) the transport of volatile organic
compounds into a building and (2) the transport of particulate
matter to on-site raceptors.

The Box Model may not bhe the most appropriate choice for
either scenario In scenario number 1, the Box Model may not
accurately estimate concentrations for an enclosure such as a
building. Under these conditions, it may be difficult to
accurately estimate the mean wind speed, a critical mathematical
parameter in the Box Model.

| |




- v = T e - - — L d 4 Al WY W W A EA SR 3 L

In scenario number 2, other models such as the Industrial
Source Complex Short Term (ISCST) may yield more accurate
estimates than the Box Model. This is especially true if the
distance from the emission source (the contaminated soil) and the
receptors exceeds 100 meters.

2. Section 3,5.1, Pages 3-13 and 3-14. The Pugitive Dust Model
(FDM) 1s proposed to calculate contaminant concentrations of
particulate matter to off-site receptors. The FDM is a widely
used model to derive exposure point concentrations. However, due
to the complex algorithms used, the FDM is not as efficient as
other models. This 1s particularly true when multiple
contaminant sources are involved, which 1s possible in the
present modeling. It can take days to complete one computer run.
Also, EPA in Region 8 prefers the use of the ISCST model

3. Sectaon 3.5, Pageg 3-13 through 3-16 It 1s unclear i1f the

modeled concentrations are calculated from the cumulative effects
of all the defined sources. This document may calculate
contaminant concentrations individually from the sources. The
contaminant concentrations should be calculated from the
aggregate effect of all the defined sources. Also, the OU6 model
description did not, but should clearly define all input terms
used for the Box and FDM models.

5.0 REFERENCES
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Package of Analytical Models for Soclute Transport in
Groundwater. Hydrolink, Inc., Cincinnati, Ohio. June.

Interagency Agreement (IAG). 1991. Rocky Flats Fedexal Facility
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the U.S. Envirommental Protection Agency, and the U.S.
Depaxtment of Energy. January.
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SIATE OF COLORADO

COLORAIDO DEPARTMENT OF HEALTH
Dedicated to protecting and improving the health and
environment of the people of C'Zlora

4300 Ch Creek Dr S Laboratory Bullding

Denver, Colorado 80222-1530 4210 E 11th Avonue

Phone (303) 692-2000 Denver, Colorado 80220-3716
(303) 691-4/00

October 21, 1993

Mr. Martin Hestmark

U. S. Environmental Protection Agency, Region VIII
ATTN: Rocky Flats Project Manager, S8HWM~RI

999 18th Street, Suite 500, 8WM-C

Denver, Colorado 80202-2405

t

l
'

RE:
Walnut Creek Drainage *{0U=6), July, 1993

Dear Mr. Hestmark,

The Colorado Department of Health,

Management Division (the Division) has coordinated
subject document.

the Department's Air Pollution control and Water ¢Q
Divisions.

I

Qommenta-to,Tu—S*(uoaglzbgggfiptionjlto Phase I RkI/RI Workplan,

Hazardous Materilals and Waste

review of the

The attached comments are based upon a review by

ality control

If you have any questions concerning the comments, please call Harlen

Aainscough of my staff at 692-3337 to coordinate a res
Sincerely,

Gary W. Baughman, Chief
Facilities Section
Hazardous Waste Control Program

ttachment RIS
A HAARIS &

DIIPEER

cc: Daniel s. Miller, AGO
Jackie Berardini, CDH-OE

B1ill Fraser, ' EPA

ponse,
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Colorado Department of Health
Hazardous Materials & Waste Management Division
Comments
on
TRCHNICAL MEMORANDUM NO, 3
TO
FINAL PHASE 1 RFI/RI WORK PLAN
FOR
WALNUT CREBK PRIORITY DRAINAGE
oU~6
ROCKY FLATS PLANT

JULY, 1992

General Comments On the surface the selected air models will

probably be acceptable for the OU6 area, however, the input data
should be monitored carefully.

Sgggitig Commentg:

Section 3.2.1: The choice of ONED3 as a contaminant transport
model needs more justification. The hydrologic conditions of the
colluvium violate almost every assumption the model depends upont
uniformly porous, confined aquifer, homogeneous, isotropic,
constant thickness, fully saturated, no density/viscosity
differences between source and aquifer, no solute adveotion or
dispersion into or out of the confined aquifer. The text should
discuss why these assumptions can be ignored. ONED3 gives
concentration as output, the water balance 1s totally irrelevant to
the model. 1Is the use of this model entirely theoretical or will
some of the results be compared to datav

In the second paragraph, page 3-3, 1t 1s stated that a water
balance and chemical mass balance will be performed to check the
reasonableness of the model results. It is not clear that the
water balance is part of the conceptual wodel rather than a check
on model output. There ig no discussion of how the water balance
w1ll be done. What will be 1included? Very little field data
exists for inflow and outflow, the methods used to estimate these
flows differ in their complexity and accuracy. What will be done
to check the reasonableness of the water balance estimate? The
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method to be used for the chemical mass balance 1s not discussed
either. What assumptions and data will be used to calculate the
mass balance?

S8ection 3.5.23 The Model Selectaion Criteria Evaluation, Selaection
Criteria 3 and 4 on page 3-16 states, " .. +the FDM model has
undergone considerable validation and verification.”. While there
has been a considerable amount of work done on and with the FDM
model, neither the reviewer, nor the Air Pollution Control Division
(APCD) staff, 1s aware that the model has been validated. The FDM
1s usable when applied to small areas of relatively flat terrain
but does have problems with complex terrain. If the FDM is used,
the 191 update version should be used.

Bection 3,61 Under the Summary of Parameter Values on page 3~17,is
a discussion of the meteorological data to be used. The "met" data
from the site is validated, however, consideration should 'be given
to working in the data collected by APCD's three sites on the
perimeter of the plant. The data for these sites has been provided
to the Plant and additional copies are available 1if requested from
APCD. The data from 1992 would be better for use in the model than
1991, although either would be acceptable.

Table 3.1: In the table effective porosity and bulk density are
listed but they are not used ip ONED3, what model will they be used
in?

Taple 3-43 In this table under "Source" the document states, "RFP
Site Environmental Report for 1990 (EG&G 1591a)" would be used for
"Joint frequency distribution of stability class, wind speed and
direction". There should be a later report which would be better.



